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across the 8 measurement positions, is small and similar for both 
systems (both <0.25). In the y-direction the mean gamma index is 
similar for both systems and decreases with increasing energy, but is 
always less than 0.5.  
Conclusions: Both systems produce beam models within clinically-
accepted tolerances however the differences in algorithms lead to 
minor fitting differences. Perhaps the most important difference is 
Pinnacle’s consistent overestimation of the Bragg peak depth (0.3mm 
on average). It should be noted however that this problem has since 
been addressed in the latest Pinnacle update (July 2012), to allow an 
increased weighting to be placed on the distal edge during the fitting 
process. It would be of interest to investigate how the fitting errors 
translate to benchmarking in a phantom. 
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Purpose/Objective: The dosimetric characterization of a photon field 
can show relevant differences depending on the used detectors. The 
focus of this work is to evaluate the influence of these differences in 
Treatment Planning System (TPS) algorithm, implementing different 
machines (each one for every detector, i.e. 'detector-machine'). 
Validated the reliability of the algorithm for our reference detector-
machine by the IAEA TECDOC 1540 and 1583, the comparison among 
the detector-machines could be made for different plans in water, 
slab antropomorphic phantom and on clinical CT images by the 
Γ(δx,δd) function. 
Materials and Methods: A 6MV photon field (Varian Clinac 6EX) was 
implemented with Varian Eclipse AAA algorithm (v.10.0.28). The Dose 
Profiles, the Percentual Depth Dose and the Output Factors (open 
fields, 2x2 to 40x40 cm) have been measured for each detector-
machine. The different machines were obtained with the following 
PTW detectors: μLion, semiflex 0.125, unshielded diode and diamond. 
The μLion-machine has been chosen as reference after being validated 
with IAEA TECDOC 1540 and 1583 tests in water and in slab phantom 
(Easy-Cube, Euromechanics) by a semiflex 0.125 chamber for dose 
point calculation. Then the Γ(δx,δd) function was evaluated matching 
fourteen plan dose matrices extracted from the TPS for different 
plans studied with each detector-machine in water, in the slab 
phantom and by plans based on clinical TC images for the breast, lung 
and pelvis districts. Two dose deviation/error position criteria have 
been considered: 3%/1mm (TPS calculation grid) and 1%/0,1mm. 
Because the dose matrices were calculated on the same TC images, 
the positional error Δx in Γ(δx,δd) function can be considered null, so 
Γ(δx,δd) = Γ(δd). 
Results: The IAEA validation tests shown that the μLion-machine was 
in good agreement with the dose tolerance recommended value. 
Among the fourteen plan dose matrices, in table are presented the 
worst case comparison between machines (respect to μLion-machine). 
 
  
Conclusions: In relative field characterization, substantial differences 
were observed at the edges profiles and for points at pre-buildup and 
over 30 cm dephts. The 3%/1mm criteria shows no significant 
differences, while the second one emphasizes coincidences between 
the two ion chambers (semiflex and μLion). There are evidence of 
differences in calculated dose in anatomical regions with high 
gradient density (see the attached figure where the comparison 
between μLion and unshielded diode detector-machine for a 10x10cm 
field is shown), but negligible considering the criteria of comparison. 
Experimental verification with detector arrays (MapCheck and 
ArcCheck SNC) are in progress. 
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Purpose/Objective: Deformable registrations between simulation CT 
and CBCT images were performed by the MIM 5.5.2 software in order 
to assess its capability in accounting for organ movement and 
morphologic variations. 
Materials and Methods: Two phantoms were realized with different 
density inserts and a fixed structure (to simulate bone structures). 
Two different configurations for each phantom were designed: the 
first one was acquired only by CT scanner, the second one, with 
modified dimensions and positions of the insert, was acquired by CT 
scanner and three CBCT image acquisition protocols (high, medium 
and low definition: HD, MD, LD). In the second phantom configuration, 
the volumes of the insert were reduced between 20% and 60% and its 
geometric positions were changed within 1 cm. All the structures were 
contoured.  Deformable registrations were performed by MIM 5.5.2 
software, obtaining surrogate images with autocontoured inserts. In 
particular for each phantom the first configuration CT images were 
deformed on the CT and CBCT images of the second configuration. 
Volume differences, HU differences, centroid’s coordinates 
difference, Pearson coefficients and Dice Similarity Index (DSI) were 
determined between the surrogates and the images of the second 
configuration phantoms, to assess the fusion algorithm. 
Results: For the surrogates obtained by the registration of the CT 
images of the two phantom configurations, Pearson correlation 
coefficient equal to 0.996, insert volume variations within 2%, mean 
insert HU variations within 1.5%, centroid’s coordinate variations 
within 1mm and DSI values equal to 0.99, were observed. Regarding 
the surrogate obtained by the deformable registration of the CT with 
the different CBCT resolutions (high, medium and low), we observed 
Pearson coefficient correlation variation from 0.997 to 0.995, insert 
volume variations range between 6% and 8%, mean insert HU range 
from 5% to 9%. The centroid’s coordinate variations are within 1mm 
and the Dice values changes between 0.91-0.97. (Tab.1) 
 
 
 
